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: : “ABSTRACT - o

Yellowtail snapper, Ocyurus chrysurus, is an important reef fish in the
western Atlantic Ocean supporting year round recreational and commercial
fisheries. Primarily fished with hand lines and hook-and-line gear, the main
fishery for the species in the United States occurs off southeast Florida and the
Florida Keys. About 86% of the U. §. commercial landings since 1962 have
come from Monroe County, Florida. Commercial and recreational landings
throughout the fisheries harvesting the species increased from 1962 through
1993 and then decreased through 1996. Since 1988, the proportion of the total
catches of the species that has been caught by the commercial fishery has
increased significantly. Total landings of the commercial and recreational
yellowtail snapper fisheries in 1996 were 39% and 82%, respectively, below the
maximum levels observed over the period 1962 through 1996. Commercial
- CPUE levels for yellowtail snapper in 1996 for the Atlantic and Gulf of Mexico -
showed a decline of 82% and 52%, respectively. Declining relative effort trends
for the species were observed since 1991 and 1994 for the recreational and
headboat fisheries, respectively, along with declining catch estimates. We
summarize known biological information, published life history parameters, and
historical landings from commercial dealers, headboats, charterboats, private
boats, and shore fishers. Identification of major landings areas and trends,
seasonality patterns in catch, and CPUE trends in this report are important

research components in future yellowtail snapper stock assessments.

KEY WORDS: Florida Keys, Ocyurus chrysurus‘, reef fish, stock assessment,
yellowtail snapper
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INTRODUCTION

The yellowtail snapper, Ocyurus chrysurus (Bloch, 1791), is a colorful
tropical reef fish member of the snapper-grouper complex taken in commercial
and recreational reef fisheries of the southeastern United States. The species is
an important component of the shallow-water and reef associated ichthyofauna.
In the Gulf of Mexico Exclusive Economic Zone (EEZ) they are managed under
the Fishery Management Plan (FMP) for reef fish resources (GMFMC, 1981)
and in the South Atlantic EEZ by the South Atlantic FMP for the snapper-
grouper fishery (SAFMC, 1983). .

Steady increases in yellowtail snapper commercial landings were observed
until 1993 with a subsequent decline through 1996. Increasingly more
restrictive regulations could have had an effect on recreational catches which have
been in decline since 1992. Descriptions of the recreational and commercial
fisheries, information on current trends in the catch, effort statistics, and relative
abundance of the species are presented for United States waters of the western
north Atlantic Ocean (North Carolina through Florida’s east coast) and Gulf of
Mexico (Florida Keys. and Florida’s ‘west coast through Texas). This
information is essential to proper management of this fishery.

METHODS

Life history information of the yellowtail snapper was obtained from
computerized bibliographic databases that included Fishbase96 (Froese and
Pauly, 1996) and Internet sources (Aquatic Sciences and Fisheries Abstracts,
Current Contents, and Carl Uncovered), as well as from the “gray” literature.

Commercial fishery statistics, 1962 through 1996, for yellowtail snapper
were obtained from port agents of the National: Marine Fisheries Service
(NMES), Southeast Fisheries Science Center (SEFSC) and from data reported by
wholesale seafood dealers to the Florida Department of Environmental Protection
(FDEP). Recorded information included the total landings in pounds (Ibs) by
year, month, gear, and county. ‘Landings from Florida and the Gulf of Mexico
(Alabama through Texas) also included the area of catch, defined according to the
NMES statistical shrimp grid reporting system (Figure 1).

The number of commercial vessels in Florida since 1979 in the counties of
Palm Beach, Broward, Dade, Monroe, Collier, and Lee operating with hook and
line gear by county and year was used to index relative effort of the reef fish
fishery and to calculate yellowtail snapper commercial catch per unit of effort
(CPUE). All vessel counts were made by port agents. Only vessels from these
~ counties were included as these counties dominated the commercial landings of
yellowtail snapper (Figure 1). This information was used to provide an index of
yellowtail snapper abundance for the commercial fishery. In addition,
information on Monroe county commercial fishing effort was available through
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1993 as another index of effort from the study of Bohnsack et al. (1994).
Information on the recreational catch of yellowtail snapper was taken from
three sources. Harvest estimates from 1981 through 1996 for recreational
anglers were obtained from the NMFS, Marine Recreational Fisheries Statistics
Survey (MRFSS). These data included estimates of numbers and weight caught
by years (in two month periods), state (North Carolina through Louisiana), and
mode of fishing (shore, private, charter/headboat). MRFSS catch estimates are
partitioned into three types of catches; (1) total number of fish killed (A +By),

(2) number of fish released alive (B,), and (3) number of fish killed and seen by

an interviewer (A). Also, available from MRFSS for each stratum in which
yellowtail snapper were caught was an estimate of the number of total trip hours
expended by a charter, private boat, and shore fishers. These estimates were used
as an index of relative fishing effort for the recreational shore, private, and charter
fisheries and to calculate a relative index of recreational yellowtail snapper
CPUE.

Recreational catches of yellowtail snapper from Texas were obtained from
the Texas Parks and Wildlife Department (TPWD) Recreational Creel Survey
(1986 - 1996) and MRFSS estimates (1981 - 1996). Information available for
TPWD sport catches from boat modes included the year, wave (two month
intervals), mode (headboat, charter, and private), number landed, and estimated
trip hours.

Headboat fishery catch estimates were obtained from the NMFS Beaufort
Laboratory Headboat Survey. Headboats, vessels that carry more than 30
passengers, have been surveyed in the Carolinas since 1976, the Florida Keys
since 1978, and in the Gulf of Mexico since 1986. From 1981 through 1985,
combined charter/headboat catches from MRESS data in the Gulf of Mexico were
used to document catches. Vessel captains reported numbers caught by year,
month, and state. Weight of yellowtail snapper caught from headboats by year,
‘month, and state was available using average weight estimate obtained from
dockside or vessel samples and records of total headboat catch. In addition, for
each year, month, and state stratum in which yellowtail snapper were caught the
total number of angler days expended by all anglers was included. This
information was used to calculate an index of relative CPUE for yellowtail
snapper for the headboat fishery. ’

RESULTS |

Life History ,

The yellowtail snapper (family Lutjanidae), is found extensively throughout
the tropical western Atlantic shelf waters. Manooch (1984) roughly translates
the scientific name, Ocyurus chrysurus, as “swift-swimming golden fish.” Life
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history profiles indicate the species is not well known (Fischer, 1978; Allen,
1985: Bortone and Williams, 1986; Froese and Pauly, 1996). Recent evidence
from rearing, anatomical, genetic, and morphometric studies indicate the species
may belong with the genus Lutjanus (Chow, 1992; Domeier and Clarke, 1992;
Loftus, 1992; Sarver et al., 1996; Clarke et al., 1997), the new evidence
substantially outweighing that for exclusion (Lindeman, 1997).

Yellowtail snapper range from Massachusetts (although rare north of the
Carolinas) to southeastern Brazil, in Bermuda and the Bahamas, and throughout
the Caribbean region. It inhabits coastal waters mostly around coral reefs,
usually present in large aggregations well off the bottom. Most abundant in the
Antilles, on the Campeche banks, and off the Florida Keys (Fischer, 1978;
Allen, 1985), it is found to 180 meter depths over hard irregular bottoms such as
coral reefs and near the edge of shoals and banks, as well as over wrecks and
~ other artificial reefs. Tagging studies show little long-range adult movement -
(Beaumariage, 1969), but it is considered a semi-pelagic wanderer over the reef
habitat (Moe, 1972).

Highly diverse in their food preferences, adults are described as euryphaglc
carnivores (Bortone and Williams, 1986) and feed primarily on a combination of
plankton and benthic animals including fishes, crustaceans, worms, gastropods
and cephalopods (Froese and Pauly, 1996). They feed mainly at night on prey
found near the bottom, especially around reefs (Manooch, 1987). Larvae and
juveniles feed selectively on the zooplankton (Boehlert, 1996).

The mode of reproduction in the yellowtail snapper is described as dicecism
with external fertilization (Froese and Pauly, 1996). Fecundity estimates are
reported from 0.038 to 1.39 x 106 eggs per gram (g) body weight (Collins and
Finucane, unpubl.) for fish from the Florida Keys. Length at maturity is from
25 to 31 centimeters (cm) (Thompson and Munro, 1983; Allen, 1985)
corresponding to an estimated age of one to two years for fish off south Florida
(Johnson, 1997). :

Continental populations are restricted batch spawners while insular
components show year-round spawning (Grimes, 1987; Sadovy, 1996).
Spawning occurs in open waters over reefs, banks and shelves. It seems to occur
year round in Jamaica but mainly from January to April and August to October,
from March to September off Cuba, during the spring and summer in the eastern
Gulf of Mexico, and year round in the Florida Keys but mainly from April
through August (Piedra, 1969; Claro, 1983a; Allen, 1985; Collins and
Finucane, unpubl.). Even though spawning has not been observed, the large
aggregations occurring in the Florida Keys during the summer are presumed
spawning aggregations (Domeier and Colin, 1997). Courtship behavior for
lutjanids is thought to culminate in an upward spiral with gametes released at the
apex, apparently at dusk or night to coincide with spring tides at new and full
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moons (Grimes, 1987; Sadovy, 1996).

Eggs of lutjanids are described as pelagic and like all reef fishes they have a
pelagic larval dispersal phase (Richards and Lindeman, 1987; Richards et al.,
1994; Boehlert, 1996). At the end of planktonic life, yellowtail snapper larvae
settle into shallow water nursery areas in sea grass beds inside and outside of
barrier islands. At two to three cm and after one month of development, they
migrate offshore to shallow reefs (Roberts, 1996; Lindeman, 1997). Larval and
juvenile development, including daily growth stages, is described mainly from
rearing studies (Riley et al., 1995; Lindeman, 1997; Clarke et al., 1997).

Population parameters have been summarized for yellowtail snapper from
numerous studies around the region (Froese and Pauly, 1996). They are
~ generally assumed to be long lived and slow growers except during the first year,
and grow at a rate similar to other western Atlantic lutjanids (Manooch, 1987,
Manooch and Drennon, 1987). The reported maximum age is five to eight years
from Cuba (Piedra, 1969; Claro, 1983b), 14 to 16 years from the southeastern
U.S. (Manooch, 1987; Johnson, 1983,1997), and 17 years from the Virgin
Islands and Puerto Rico (Randall, 1968; Manooch and Drennon, 1987). The
maximum ages for the Cuban fish could be underestimates because the capture
methods target smaller fish.

Mean back-calculated total length-at-age estimates for yellowtail snapper
have been reported from south Florida, Cuba, and the Virgin Islands and Puerto
Rico (Claro, 1983b; Manooch and Drennon, 1987; Johnson, 1983,1997). These
estimates vary from area and years, and differences could be related to food
availability. Fish in southeast Florida in recent years apparently grow faster
than those from previous studies and the Caribbean. Reported maximum length
ranges from 55 cm fork length (FL) to 76 cm total length (TL) (Randall, 1968;
Thompson and Munro, 1983; Manooch and Drennon, 1987; Johnson,
1983,1997). Estimated length in millimeters (mm) conversion equations were
reported as TL = -11.9747 + 1.2760 FL (Johnson, 1997), FL = 17.7 + 0.78 TL
(Johnson, 1983), and TL = -0.8 + 1.266 FL (Thompson and Munro, 1983).

Reported von Bertalanffy growth parameters including asymptotic size (Loo)

ranges from 41 to 69 FL (cm), K ranges from 0.10 to 0.33, and #, ranges from-

0.27 to -1.79 years (Froese and Pauly, 1996). Dennis (1991) estimated
mortality rates (per year) from Puerto Rico where Z ranged from 0.865-to 1.148
and M was estimated as 0.321 using length-based methods, and Z ranged from
0.566 to 0.727 and M was estimated at 0.437 using age-based methods. Froese

~and Pauly (1996) summarized equations {L(cm) =@ X Weight(g) b} for
converting length (cm) to weight (g) Coefficient a, ranging from 0.0145 to

0.0853 and b, ranging-from 2.470 to 3.032 have been reported from Cuba,
Jamaica, Puerto Rico and Virgin Islands, and the U.S.
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Description of Fisheries
In the Gulf of Mexico and Atlantic reef fish fisheries, catches and landings
 for individual trips consist of multiple species. The snapper-grouper complex is
one of the most important commercial and recreational fisheries of the
southeastern United States (Huntsman and Waters, 1987). Reef fish fisheries
extend from Cape Hatteras, North Carolina to Key West, Florida in the Atlantic
and from Key West, Florida ta Brownsville, Texas in the Gulf of Mexico, with
extension fiesheries opeating throughout Florida. Reef fishes in the Florida
Keys (Figure 1) have been fished for many years and effort has increased
substantially over the period of the fishery (Ault et al., 1998).
The current fisheries for yellowtail snapper provide both commercial and
_recreational opportunities in the shallow water coral reef region of south Florida.
During the late spring and summer months thése fisheries are intense in
southeast Florida where large aggregations of yellowtail snapper are targeted on
the outer reef tract around full moons. The current management plans for
yellowtail snapper (DOC, 1997) include a combination of size and bag limits for
recreational fishermen in federal waters of the Gulf of Mexico and Atlantic.
These limits consist of a total of ten snappers in aggregate (excluding red,
vermilion, and lane) per angler per day and minimum size limits of 12 inches
- (30 cm) TL. Commercial fishermen in federal waters are required to land fish
with head and fins intact with a minimum size of 12 inches TL, and currently
operate without a quota. Preliminary information on mean back-calculated total
length-at-age estimates for yellowtail snapper from the southeastern U.S., 1991-
1997, indicate the minimum size, 12 inches, is reached in one to two years
(Johnson, 1997). Size and bag limits for Alabama, Florida, Louisiana, North
Carolina, and South Carolina have compatible management measures while
Texas, Mississippi, and Georgia do not have regulations in place for yellowtail
snapper. _ -
Many gears, including hook and lines (rod and reels, handlines, “yo-yos™),
longlines, fish traps, trawls, trammel and gill nets, beach seine, dive gear, and
bicycle type rigs (electric and hydraulic) have been used commercially to catch
reef fish, including yellowtail snapper (GMFMC, 1981; SAFMC, 1983;
" Manooch and Drennon, 1987).. ‘Commercial fishers in the Florida Keys use
secret mixtures for chum and specifically target large yellowtail snapper,
commonly known as “flags,” and primarily use handlines. Most of the Florida
Keys commercial catch of yellowtail snapper is marketed locally, both fresh and
frozen, but yellowtail snapper has a reputation for poor shelf life (Frimodt,
1995). _
As is the case for commercial fisheries, the yellowtail snapper recreational
fishery occurs primarily in the Florida Keys and along the southeast coast of
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Florida. Inshore, recreational fishers use cut fish and squid while bottom fishing
from bridges and piers. Offshore on the outer reef tract, anglers from small
private boats and headboats catch yellowtail snapper over natural and artificial
reefs. Some fishers attract them by baiting burlap bags and chum bags with
finely chopped fish and then lower and raise the bag to attract schools to the
boats (Manooch, 1984; Kelly, 1998). Night fishing for yellowtail snapper is
common in the Florida Keys and southeast Florida waters. One of the snappers
most desired by recreational fishers (Nakamura, 1976), the yellowtail snapper is
pursued as a sport fish and is regarded as a quality food fish when consumed fresh
(Manooch and Drennon, 1987).

Fishery Trends

The total combined recreational and commercial yellowtail snapper landings
since 1981 are summarized in Table 1. MRFSS estimates of recreational
landings represent an estimate of weight and probably are underestimated as
samples of average weight did not exist for all strata in which there was an
estimated catch. On an annual basis the amount caught but not sampled
represented about 25,000-50,000 fishes. Total estimated landings of yellowtail
snapper from all fisheries {commercial, recreational (shore, private, and charter)
and headboat} in the Atlantic and Gulf of Mexico averaged 2.6 million pounds
(Ibs) per year (range from 1.8 to 4.2 million). 1996 estimated total landings of
the commercial and recreational fisheries are 39% and 82%, respectively, below
the maximum levels observed over the period 1962 through 1996, although
estimated total landings prior to 1981 did not include landings from the
recreational sector. Up until about 1987 the proportion of yellowtail snapper
‘caught did not vary significantly between the recreational and commercial
fisheries. Currently, the recreational fisheries take about 38.3% of the total
weight landed. Total estimated combined annual landings varied without trend
from 1981 through 1986, increased. through 1991 to near 4.2 million lbs,
however estimated combined landings declined by 55% from 1991 through 1996
to 1.9 million 1bs. Total estimated value of the combined commercial and
recreational fisheries was not determined because information on recreational
value was unavailable.

Gulf of Mexico estimated combined recreational and commercial landings
varied without trend through 1988, increased to 3.5 million Ibs in 1991, and
showed a consistent decline through 1996 to 57% of the 1991 total. The 1996
Gulf of Mexico total recreational and commercial landings was 44% of the 1991
maximum (Table 1). Atlantic estimated combined landings varied without trend
from 1981 through 1998, showed increases from 1989 through 1993, and
showed declines through 1996. The 1996 Atlantic total recreational and
commercial landings was 62 % of the 1993 maximum (Table 1).
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Figure 1. National Marine Fisheries Service (NMFS) Shrimp Grid map of the
southeast United States used to describe specific catch areas and regions of
landings of yellowtail snapper. Inset denotes major commercial and recreational
counties of importance for yellowtail snapper.
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Commercial

Total commercial yellowtail snapper landings for the Atlantic Ocean and
Gulf of Mexico averaged 1.3 million Ibs (range from 0.7 to 2.4 million) per year
from 1962 through 1996, with a peak occurring in 1993 (Table 2, Figure 2).
Total ex-vessel commercial value averaged $1.6 million per year (range from
$0.2 to $5.02 million, Figure 2). '

The commercial fishery is very concentrated geographically, with Florida
west coast ports landing about 91% of the total commercial landings and Florida
east coast ports about 8.8%. Most commercial landings from the Atlantic and
Gulf of Mexico come primarily from a very localized area off Florida (Figures 1,
3a,b). Major counties of landings on Florida’s east coast are Dade, Broward and
Palm Beach, with Dade predominant. Florida west coast landings are primarily
from Monroe county, followed by Collier and Lee counties (Figure 1).

Gulf of Mexico commercial landings varied without trend from 1962
through 1985 except for a high in 1982, increased from 1986 through 1993, and
have shown a consistent decline in all years since. Atlantic landings varied
without trend from 1962 through about 1987, increased slightly through 1993,
and have also shown modest declines since (Table 2, Figure 2). '

The dominant gear used in the commercial fishery is hook and line which
accounts for about 93% of the total weight landed. Landings for both the Gulf of
Mexico and Atlantic (all years combined) show a significant increase between
March and June (peak in June with 15%) of about 50% and a subsequent sharp .
decline from July through February (Figure 4).

Recreational
~ The estimated catch of yellowtail snapper by the recreational sector is
dominated by private boat (66.2%) and headboat (19.8%) anglers and averaged
about 930,000 fish per year (range from about 445,000 to 1,679,000) for both
the Gulf of Mexico and Atlantic combined (Table 3a, Figure 5a,b). As with
commercially caught fish, the Florida Keys (Monroe county) and Dade county
from the Florida east coast are the primary areas for the recreational sector
(Figure 1). Estimated numbers of yellowtail snapper caught have been extremely
variable over the years (Table 3a). : _
_ Gulf of Mexico estimated recreational catch of yellowtail snapper was
highest from 1981 through 1984 (averaging 1.5 million fish per year), decreasing
from 1985 through 1988 (about 430,000 to 526,000 fish), increasing to 1.1
million fish in 1991, then again decreasing by 66% to about 349,000 fish in
1996 (Table 3a). Estimated Atlantic recreational catch was variable over the
entire period, particularly from 1981 through 1988 (ranging from about 93,000
to 422,000 fish), increasing to 275,000 fish in 1993, and subsequently declining
by 65% to 96,000 fish in 1996 (Table 3a). The 1996 recreational yellowtail
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snapper catch by shore, charter and private boat anglers was 81% below that
estimated at the peak (1984). The 1996 headboat catch was 53% below that
reported for 1988, the peak year.
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Figure 2. Yellowtail snapper commercial landings (pounds) and ex-vessel
value (dollars) from the U.S. Atlantic Ocean and Guif of Mexico, 1962-1996.
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Figure 3. Distribution of yellowtail snapper commercial landings (pounds) by
area of qatch from the a). U.S. Atlantic Ocean and b). Guilf of Mexico by National
Mar!ne Fisheries Service (NMFS) Shrimp grids, 1977-1995. AL = Alabama, FLE =
Flpnc_ia (east), FLW = Florida (west), FL Keys = Florida Keys, LA = Louisiana, MS =
Mississippi, NEFL = Northeast Florida, TX = Texas.
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Total estimated recreational catch in weight averaged about 1.1 million 1bs
from 1981 through 1996, varying without trend through about 1985, increasing
from 1986 through 1991, and showing a strong decline since 1992 (Table 3b).
The 1996 combined Atlantic and Gulf of Mexico estimated recreational weight
landed is about 55% lower than that of 1991. These results support a declining
trend in recreational catch of yellowtail snapper both in terms of numbers caught
and weight landed in both the Atlantic and the Guif of Mexico.

Trends in Relative Effort and CPUE -
, Counts made by port agents of the number of south Florida commercial reef
fish vessels using hook and line gear wete used to evaluate trends in abundance of
yellowtail snapper. The total number of reef fish commercial hook and 'line
vessels was stable in the Atlantic at about 20-30 vessels from 1979 through
1989, increased to about 75 vessels in 1990, then sharply increased to more than
100 boats by 1993, and again to 200 boats by.1995 (Figure 6). The number of
reef fish commercial vessels operating hook and line gear in the Guif of Mexico
was much higher than in the Atlantic, ranging from about 350 to 600 vessels
over the period. Relative CPUE of Atlantic caught yellowtail snapper varied
without trend from 1979 through 1989 and has declined consistently since 1989.
However, yellowtail snapper landings in the Atlantic only showed a slight
decline (Figure 6). Although Guilf of Mexico hook and line vessel effort was
variable without trend since 1979, yellowtail snapper landings have increased
significantly over the same period, and relative CPUE showed more distinct
trends than did relative effort. Yellowtail snapper relative CPUE increased
slightly from 1979 through 1992, showed a significant increase in 1993, with a
strong declining trend of about 50% through 1995 (Figure 6).

The recreational sector has shown an overall decline in yellowtail snapper
relative CPUE from the MRFSS (shore, private and charter) data. Since 1991, a
decline in total relative fishing effort in the southeastern U. S. from an estimated
18 million angler trips to an estimated 11 million trips was observed (Figure
7a). A decline in total harvest is also seen since 1991. In the headboat fishery
there were two recent periods of significant decline in yellowtail snapper relative
fishing effort (estimated angler days), 1990-1992 and 1994-1996 (Figure 7b).
However, headboat catch of yellowtail snapper declined only during this second
period.
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DISCUSSION

Zhao et al. (1997) discussed the effects of overfishing on a closely related
reef fish species, the vermilion snapper (Rhomboplites aurorubens), and indicated
caution should be used when growth parameters derived from an overfished
population are used to evaluate biological impacts of fisheries management
actions. Current life history parameters for yellowtail snapper, including age and
size compositions, may have changed due to changes in fishing pressure.
Published parameters from this region, as well as from the Caribbean, may not
be representative of the present stock(s). Fishing on spawning aggregations,
which hasn’t been confirmed but is thought to occur (Domeier and Colin, 1997),
could have an effect on not only future year class strength but also on the genetic
makeup of future generations. ishery closures during the presumed major
spawning times or known aggregation areas in the summer could be a possible
protective measure. ' -

Activities which are not related to fishing may have changed the behavior of
yellowtail snapper, ultimately affecting harvest. Fish traps were banned in
Florida state waters in October 1980 and Atlantic federal waters in January 1992.
As aresult, the numbers of large predatory fish, such as groupers, barracudas, and
snappers, are believed to have increased. Yellowtail snapper abundance may have
decreased since these large predators prey on yellowtail. Behavior of the species
may also be changing in part due to tourism related activities. Divers on the
reefs routinely feed yellowtail snapper non-traditional food such as “Cheez Whiz”
from the can, and chum used for attraction by many fishers has increased. These
concentrate the fish whenever a vessel approaches the reef and makes them easier
to catch. ,

- Sport fishing pressure in Florida waters has had an impact on fish stocks.
Bortone and Williams (1986) and Bohnsack et al. (1994) reported a steady rise in
recreational vessels registered in Monroe county, where the greatest harvest
occurs. This study however, Supports a recent trend in declining recreational
harvest of yellowtail snapper since 1992, as well as a decline in relative fishing
effort. Declines in recent commercial landings of yellowtail snapper, increasing
relative effort, and recent declines in commercial abundance were shown. The
disparity in relative fishing -effort between the recreational and commercial
fisheries needs to be investigated. Ault er al. (1998) performed a fishery
independent multi-species assessment of coral reef fish stocks in the Florida Keys
based on data (1979 through 1996) collected by the Reef Fish Team of the
NMEFS, and reported an overall decline in the Florida Keys reef fish stocks.

Research needs for yellowtail snapper include quantifying the total size
composition of the recreational and commercial catch, proportioning total effort
into that directed towards targeting yellowtail snapper, updating the age and
growth and reproductive schedules, and investigating juvenile recruitment.
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Unreported commercial sales of catch (directly to stores, restaurants, homes,
etc.), unknown recreational sales and non-reporting, and lack of catch data from
night fishing by sport fishers are known problem in the landings statistics.
Information on directed recreational yellowtail snapper fishing effort is needed to
corroborate the declining trend in recreational effort. Significant commercial
landings and high recreational catch estimates from states other than Florida seem
to be anomalous and need further corroboration.

Stock size trends are not yet available for yellowtail snapper and impacts on
future landings and abundance from continued increases in commercial fishing
effort are unknown. -Recent declines in commercial landings in both the Atlantic
and the Gulf of Mexico, increasing relative effort and declines in relative
commercial CPUE, and the disparity in trends in the recreational fishery
strongly supports the need for more research. The recently established Florida
Keys National Marine Sanctuary implemented no-take zones in July 1997 and
may provide interim relief to the species. A stock assessment using recreational

- and commercial landings data derived here, size samples of the catch, updated
growth information, and estimates of stock size trends for yellowtail snapper in
the southeastern U. S. could be applied to quantnfy stock condition from these
catch-effort and blologlcal data.

ACKNOWLEDGMENTS
We [hank J. Bohnsack, A. Eklund, D. Harper, and G. Scott for their comments

and critical review of the paper. P. Phares and J. Bennett extracted fisheries
statistics.

LITERATURE CITED

Allen, G. R. 1985. FAO species catalogue. Vol. 6. Snappers of the world.
An annotated and illustrated catalogue of lutjamd specxes known to date.
FAO Fish. Synop. 6(125):208 p.

Aulg, J. S., J. A. Bohnsack, and G. Meester. 1998. A retrospective (1979 -

’ 1995) multispecies assessment of coral reef fish stocks in the Florida
Keys. Fish. Bull. 96(3):395 - 414.
Beaumariage, D. S. 1969. Returns from the 1965 Schlitz tagging program
‘ including a cumulative analysis of previous results. Fla. St. Bd.
Conserv., Tech. Ser. 59: 1 -38.

Boehlert, G. W. 1996. Larval dispersal and survival in tropical reef ﬁshes
Pages 61-84. in N. V. C. Polunin and C. M. Roberts, (eds.). Reef
Fisheries. Fish and Fisheries Series 20. Chapman and Hall, London.
477 p.

Bohnsack, I. A., D. E. Harper and D. B. McClellan. 1994. Fisheries trends
from Mogroe county Florida. Bull. Mar. Sci. 54(3):982 - 1018.

847



Proceedings of the 50th Gulf and Caribbean Fisheries Institute

Bortone, S. A. and J. L. Williams. 1986. Species profiles: life histories and
environmental requirements of coastal fishes and invertebrates (south
Florida) - gray, lane, and yellowtail snappers. U. S. Fish Wildl. Serv.
Biol. Rep. 82(11), U. S. Army Corps of Engineers, TR EL-82-4, 18 p.

Chow, S. and P. J. Walsh. 1992. Biochemical and morphometric analyses for
phylogenetic relationships between seven snapper species (Subfamily
Lutjanidae) of the western Atlantic. Bull. Mar. Sci. 50:508 - 519.

Clarke, M. E., M. L. Domeier, and W. A. Laroche. 1997. Development of
larvae and juveniles of the mutton snapper (Lutjanus analis), lane
snapper (Lutjanus synagris) and yellowtail snapper (Lutjanus
chrysurus). Bull. Mar. Sci® 61(3):511 - 537.

Claro, R. 1983a. Ecologia y ciclo de vida de la rubirrubia, Ocyurus chrysurus
(Bloch), en la plataforma cubana I. Identidad, distribucidn, hdbitat,.
reproduccion y alimentacién. Rep. Invest. Inst. Oceanol. Acad. Cienc.
Cuba 15:34 p.

Claro, R. 1983b. Ecologiay cwlo de v1da de la rubirrubia, Ocyurus chrysurus
(Bloch), en la plataforma cubana II. Edad y crecimiento, estructura de
poblaciones, y pesquerfas. Rep. Invest. Inst. Oceanol. Acad. Cienc.
Cuba 19:33 p. '

Collins, L. A. and J. H. Finucane. Reproductive biology of the yellowtail
snapper (Ocyurus chrysurus) from the Florida Keys. 15 p. Unpubl. MS.

Dennis, G. D. 1991. The validity of length-frequency derived growth parameters
from commercial catch data and their application to stock assessment of
the yellowtail snapper (Ocyurus chrysurus). Proc. Gulf and Carib.
Fish. Inst. 40:126 - 138. |

Department of Commerce (DOC). [1997]. Regulations, Part 622-Fisheries of
the Caribbean, Gulf, and South Atlantic, Subpart C-Management
measures. Unpubl. MS.

Domeier, M. L. and M. E. Clarke. 1992. A laboratory produced hybrid between
Lutjanus synagris and Ocyurus chrysurus and a probable hybrid between
L. griseus and O. chrysurus (Perciformes: Lutjamdae) Bull. Mar. Sci.
50:501 - 507. _

Domeier, M. L. and P. L. Colin. 1997. Tropical reef fish spawning
aggregations: defined and reviewed. Bull. Mar. Sci. 60:698 - 726.

Fischer, W. 1978. FAO species identification sheets for fishery purposes,
western central Atlantic, volume I1l. Food and Agriculture Organization
of the United Nations, Rome, Italy. Unpaginated.

Frimodt, C. 1995. Multilingual illustrated guide to the world’s commercial
warmwater fish. Fishing News Books, Osbey Mead, Oxford England
215 p.

Froese, R. and D. Pauly (editors). 1996. FishBase96: concepts, design, and data

848



McClellan, D.B. and N.J. Cummings GCFI:50  (1998)

sources. ICLARM, Manila, Philippines. 179 p.

Grimes, C. B. 1987. Reproductive biology of the lutjanidae: a review. Pages
239-294 in: J. J. Polovina and S. Ralston (eds.) Tropical Snappers and
Groupers - Biology and Fisheries Management. Westview Press, Inc.

Gulf of Mexico Fishery Management Council (GMFMC). 1981. Fishery
management plan for the reef fish resources of the Gulf of Mexico.
Gulf of Mexico Fishery Management Council, 881 Lincoln Center,
5401 W. Kennedy Blvd., Tampa, FL, 33069. 154 p.

Huntsman, G. R. and J. R. Waters. 1987. Development of management plans
for reef fishes - Gulf of Mexico and U. S. South Atlantic. Pages 533-
560 in J. J. Polovina and S.iRalston (eds.) Tropical Snappers and
Groupers - Biology and Fisheries Management. Westview Press, Inc.

Johnson, A. G. 1983. Age and growth of yellowtail snapper from south
Florida. Trans. Amer. Fish. Soc. 112:173 - 177.

Johnson, A. G. {1997]. Final report: Age and growth of gag, red grouper and
four snappers in the Gulf of Mexico. MARFIN ' Project number
'97MF1HL11. 30 p. Unpubl. MS.

Kelly, D. 1998. Rally ‘round the flags, boys. Sport Fishing 13(7):64 - 68.

Lindeman, K. C. 1997. Development of grunts and snappers of southeast
Florida: cross-shelf distributions and effects of beach management
alternatives. Ph.D. Dissertation. University of Miami, Coral Gables,
FL. 419 p.

Loftus, W. FE. 1992. Lutjanus ambzguus (Poey) a natural intergeneric hybrid of
Ocyurus chrysurus (Bloch) and Lutjanus synagris (Lmnaeus) Bull.
Mar. Sci. 50:489 - 500. '

Manooch, C. S., III. 1984. Fishermans Guide. Fishes of the southeastern
United States. ‘North Carolina Museum of Natural history, Raleigh,

_ NC, 329 p. : . '

Manooch, C. S., IIL. 1987. Age and growth of snappers and groupers. Pages
329-373 in I.J. Polovina and S. Ralston (eds.) Tropical Snappers and
Groupers - Biology and Fisheries Management. Westview Press, Inc.

Manooch, C. S., III and C. L. Drennon. 1987. Age and growth of yellowtail
snapper and queen triggerfish collected from the U. S. Virgin Islands and

. Puerto Rico. Fish. Res. 6:53 - 68.

Moe, M. A., Jr.- 1972. Movement and migration of south Florida fishes. Fla.
Dept. Nat. Resour. Tech. Ser. 69. 25 p.

Nakamura, E. L. 1976. Recreational fishing for snappers and groupers in the

' Gulf of Mexico. Pages 77-85 in H. R. Bullis, Jr and A. C. Jones
(eds.). Proceedings: Colloquzum on snapper-grouper fishery resources of
the western Atlantic Ocean. Vol. Rept. #17, Miss.-Alabama Sea Grant.

Piedra, G. 1969. Materials on the biology of the yellowtail snapper (Ocyurus

849



Proceedings of the 50th Gulf and Caribbean Fisheries Institute

chrysurus Black). Pages 251-269 in: A. S. Bogdanov (ed.) Soviet-
Cuban fishery research. Translated from Russian: Israel Program for
: Scientific Translations, Jerusalem, Israel.
Randall, J. E. 1968. Caribbean Reef Fishes. TFH Publications, Inc., 318 p.
Richards, W. J. and K. C. Lindeman. 1987. Recruitment dynamics of reef
fishes: planktonic processes, settlement and demersal ecologies, and
fishery analysis. Bull. Mar. Sci. 41(2): 392 - 410. .
Richards, W. J., K. C. Lindeman, J. L.-Shultz, J. W. Leis, A. Roépke, M. E.
Clarke, and B. Comyns. 1994. Preliminary guide to the identification
of the early life history of Lutjanid fishes of the western central
Atlantic. NOAA Tech. Memo. NMFS-SEFSC-34 5:49 p.
Riley, C. M., G. J. Holt, and C. R. Arnold. 1995. Growth and morphology of
larval and juvenile captive bred yellowtail snapper, Ocyurus chrysurus.
‘Fish. Bull. (93):179 - 185. v
Roberts, C. M. 1996. Settlement and beyond: population regulation and
- community structure of reef fishes. Pages 85-112 in: N. V. C.
Polunin and C. M. Roberts (eds.). Reef Fisheries. Fish and Fisheries
- Series 20. Chapman and Hall, London.
Sadovy, Y. J. 1996. Reproduction of reef fishery species. Pages 15-59 in: N.
V. C. Polunin and C. M. Roberts (eds.) Reef Fisheries. Fish and
. Fisheries Series 20. Chapman and Hall, London.
Sarver, S. K., D. W. Freshwater, and P. J. Walsh. 1996. Phylogenetic
relationships of western Atlantic snappers (family Lutjanidae) based on
: mitochondrial DNA sequences. Copeia 1996(3):715 - 721.
South Atlantic Fishery Management Council (SAFMC). 1983. Fishery
management plan, regulatory impact review, and final environmental
.impact statement for the snapper-grouper fishery of the south Atlantic
Region. South Atlantic Fishery Management Council, One Southpark
Circle, Suite 306, Charleston, South Carolina 29407. 89 p. +
’ appendices. - , o
Thompson, R. and J. L. Munro. 1983. The biology, ecology, and bionomics
' of Caribbean reef fishes: Lutjanidae (snappers). Pages 94-109 in: J. L.
Munro (ed.) Caribbean Coral Reef Fishery Resources. ICLARM Studies
Rev. 7. Manila, Philippines. -
Zhao, B., J. C. McGovern, and P. J. Harris. 1997. Age, growth, and temporal
~ change in size at age of the vermilion snapper from the south Atlantic
. Bight. Trans. Amer. Fish. Soc. 126(2):181 - 193. .

- 850



R e
4

T

R

&

NN
SR

{5

e

R E L

s SR G

s
Pt

o
G <

Pl S
i e

G
{

fo 4:":}

Sy
AR
2,

X

olrdey

i Ll
e St
”"'-""é%“}f.‘-' 73%”? 2o
i

AR

S

ARy

AN
et

7 S A e
g R e e s S

B

Sl

i

Iis:
s

vt =
e

iRl o &2
Ve

arattA
Al Dy
AR s
il
AR
Eih

ey

i
St
W

SR
Faiit
A

i
L,

T

S OR

iR

bl

R

B
e
R

o

i

O

Hh
b
s

ERE
At

o

kY
s
it}

L4

et
e

-.Vi," x”

P Bt
Gl
o Jiﬁ’z‘gr: “{ -

by
i

T

S
N

x‘:.‘?;g}z
PR

S

USRI

RO

e

5]

§

e

,,MWM,,
SRR
S :

SR







